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Complexes of tin(IV) halides with 4-phenylthio-
semicarbazide (H.N-NH-CS-NHC.H5• PTSC). I-formyl-
4-phenylthiosemicarbazide (HCO-NH-NH-CS-NHC.H.
PPTSC). l-acetyl-4-phenylthiosemicarbozole (CH3CO-
NH-NH-CS-NHCGHs) and l-isonicotinyl-4-phenylthio-
semicarbazide (C.H.NCONH-NH- CS-NHC.Hs' IPTSC)
have been prepared and characterized on the basis
of elemental analysis. molar conductance and infrared
spectral measurements.
IN a previous paper we reported the preparation
and characterization of several tin (IV) chloride
complexes with some 1,4-disubstituted thiosemi-
carbazides'. Some more complexes of SnX4 (X = CI,
Br or I) with a few other l,4-substituted thiosemi-
carbazides have now been prepared.
4-Phenylthiosemicarbazide (PTSC) , l-formyl-s-
phenylthiosernicarbazide (FPTSC), l-acetyl-t-phenyl-
thiosemicarbazide (APTSC) and l-isonicotinyl-s-
NOTES
phenylthiosemicarbazide (IPTSC) were prepared as
described by Jensen et at».
Preparation of the comjJtexes - (a) The 1:1 adducts
of the type SnCI4.L (where L = PTSC, FPTSC,
APT3C and IPTSC) were precipitated on refluxing
the chloroform solution/suspension of tin(IV) chloride
and the respective ligands in 3:2 molar ratio tor 48
hr. (b) The compounds of the type SnCI3(L-H)
(where L = PTSC, FPTSC and APTSC) were ob-
tamed by the addition of pet. ether to the filtrate
in (a) above after filtering off the precipitates.
(c) SnBr4.FPTSC and SnI4.FPTSC Were obtained on
mixing the chloroform solution/suspension of tin(IV)
halides and the ligand in 3:2 molar ratio followed
by stirring at room temperature for 48 hr. (d) SnBr3-
(FPTSC- H) was precipitated by refiuxing the
chloroform solution/suspension of SrrBr, and FPTSC
in 3:2 molar ratio while SnIs (FPTSC-H) was
precipitated by adding petroleum ether to the filt-
rate obtained after separating the precipitate of
Snlt.FPT3C as described under (c).(e) SnX2(FPTSC-
2H) (X = Br or I) were obtained by refluxing a
mixture of chloroform solution/suspension of tin(IV)
halide and the ligand in 3:2 molar ratio for 48 hr.
The precipitate formed was filtered off and the com-
plexes obtained by adding pet. ether to the filtrate.
All the above complexes were washed with
CHCl3 and petroleum ether till free from unreacted
tin(IV) halides and dried in vacuo. All possible
precautions were taken to exclude contact with
atmospheric moisture during the synthesis of the
complexes.
The details of the analytical procedure and the
physico-chemical measurements of the complexes
were the same as descril ed earlier-. The relevant
characterization data are given in Table 1.
All the complexes prepared in the present study
are insoluble in benzene, chloroform, carbon tetra-
chloride, petroleum ether and slightly soluble in
TABLE 1 - COLOURANDANALYTICALDATAOF THE COMPLEXES
Complex Colour m.p. Tin Halogen Nitrogen
(0C) (%) (%) (%)
SnCI4·PTSC Light yellow 275 28·1 32·9 10·1
SnCI3(PTSC-H) Yellow
(29'7) (33'3) (9,8)
190 31·0 26·5 10·5
SnCl •.APTSC Light yellow
(30,2) (27-4) (10,7)
150 25·7 29·6 9·2
SnCI3(APTSC-H) do
(25,1) (30'1) (8'9)
175 27·7 24·2 9·9
SnCl •.IPTSC do
(27,2) (24,6) (9·7)
210 22·6 26·3 8·1
SnCl •.FPTSC Dirty white
(22,2) (26'6) (7-9)
235 26·3 32·0 9·1
SnCI3(FPTSC-H) Yellow
(25'9) (31'3) (9'2)
>350 28·5 24·8 10·2
SnBr •.FPTSC do
(28'1) (25'4) (10'0)
162 19·0 50·1 7·0
SnBr3(FPTSC-H) Deep yellow
(18'6) (50'6) (6'6)
267 22·0 42·8 7·7
SnBr2(FPTSC-2H) do
(21'4) (43'5) (7'6)
135 25·5 33·2 8·7
SnI •.FPTSC Yellowish brown
(25·0) (34·0) (9·0)
120 14·8 61·2 5·5
SnI3(FPTSC-H) do
(14,3) (61,2) (5'1)
160 17·6 54·2 6·3
SnI.(FPTSC-2H) Pinkish brown
(17'0) (55·0) (6'1)
145 21-4 44·2 7·9
(20'9) (45,0) (7-4)
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THF and nitrobenzene. The molar conductance
of these complexes in nitrobenzene show that they
are non-electrolytes.
The IR spectra of the ligands in solution exhibit
vN-H mode at 3300 crrr" which shifts to the lower
frequency region in the spectra of their complexes
suggesting the involvement of )NH group(s) in
coordination. Amide- I band occurring in the region
1720-1705 crrr ' in the spectra of all the ligands except
PTSC shows negative shift in SnX4.FPTSC (X = Cl,
Br or I) and remains practically unchanged in SnClv
APTSC and SnC14.IPTSC suggesting the coordination
of the keto group in the former and its non-involve-
ment in the latter complexes. The vC=S band
occurring in the region" 1350-1285 crrr? in the
spectra ot the ligands registers a negative shift in
the comolexes SnC14.PTSC, SnC14.APTSC, SnC14.-
IPTSC, SnCla-(APTSC-H) and s-x; (APTSC-H)
(X = Cl, Br or I), a positive shift in the case of
SnX4.FPTSC (X = Cl, Br or I) and becomes weak
or almost disappears in the complexes SnCl3
(PTSC- H), s-x, (FPTSC-2H) (X = Br or I) sug-
gesting the coordination of the ligand through sul-
phur of the thioketo group in the first category of
complexes, non-participation in bonding in the
second category of complexes and removal of
)C=5 group presumably via enolization in the third
category of complexes.
The v5n-CI is reported at 403 em? (ref. 4, 5) in
SnC14 which shifts to the lower frequency side in the
octahedral complexess-", The presently investi-
gatel tin(IV) chloride complexes show a broad band
in the region 325-280 cm- which may be due to a
cis-octahedral geometry of the complexes. SnCls
(PTSC-H) shows two widely separated bands at
358 and 280 crrr" which may be explained by as-
suming a chlorine bridged dimeric structure for the
above complex. Tille higher frequency band may
be due to the terminal vSn-Cl while the lower
frequency band may be due to the bridging vSn-Cl
mole. The tin-bromine and tin-iodine vibrations
could not be observed because they lie beyond the
range of the infrared spectrophotometer used in
the present stu Iies, The non-ligand bands occurring
in the regions 490-480,480-465,416-400 and 270-230
crrr! may be tentatively assigned to vSn-S (ref. 7),
vSn-O (ref. 8), v5n+-O (ref. 6) and vSn-N (ref. 9)
modes respectively.
The authors are thankful to the Head, Chemistry
De?artment, Banaras Hindu University, Varanasi,
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Stepwise formation constants of the chelates of
3-formyl- 4-hydroxy -2'-nitroazo benzene (HF2NB),
3-formyl-4-hydroxy-3' -nitroazobenzene (HF3NB) and
3-formyl-4-hydroxy-4' -nitroazobenzene (HF4NB) with
Cu(II), Ni(II), Co(II), Zn(II) and Cd(II) have been
determined using the Calvin-Bjerrum titration tech-
nique. The order of the formation constants consider-
Ing log K, is found to be Zn(II)<Cu(II»Ni(I1»Co(II)
>Cd(II). Stability constants are in fair agreement
with Irvtng-Wtlltam's order.
IN continuation of our earlier workl,2 on thechelates of substituted azobenzencs, we report
in this note the synthesis of 3-formyl-4-hydroxy-
3'-nitroazobenzene (HF3NB) and 3-formyl-4-
hydroxy-Z' -ni troazobenzene (HF2NB) and the stabi-
lities of the complexes of these ligands along with
those of 3-formyl-4-hydroxy-4' -nitroazobenzene
(HF4NB) with Cu(II), Ni(II), Co(II) Zn(Il) and
Cd(Il) employing Calvin-Bjerrum PH titration tech-
nique3,4. The experiments were done in 60% (w/w)
ethanol-water at 28°±0'1° and !.I. = 0·2M (iKNOa).
The ligands HF3NB and HF2NB were prepared
using Analar grade chemicals by a method similar
to the one reported earlier+. The nitranilines
employed were recrystallized from ethanol. HF2NB
is a redish brown solid, m.p. 149° (Found: C, 57·56;
H, 3·31; N, 15'48%). HF3NB is a yellowish red
solid, m.p. 1590 (Found: C, 57·53; H, 3·30: N,
15·51 %). Both require C, 57·55; H, 3·32; N,
15·50%. The IR spectra of the ligands were
compatible with their structures.
All solutions were prepared in doubly distilled,
CO2-free water. Nitrogen gas presaturated with
the solvent was kept bubbling through the experi-
mental solution so as to keep an inert atmosphere.
The metal solutions were prepared from the
respective nitrates. The corrections in PH were
done according to Bates". The following solutions
(total volume 50 ml) were taken and titrated against
0·2N standard sodium hydroxide: (A) 1 ml of
4x IO-2M HCI04+10 mlof l'OM KN03; (B) A+25
ml of 5x10-3w[ ligand solution; and (C) B+5 mlof
5 X 10-3M metal solution. Cu(ll) precipitated at
4·0, 4·2, 4·3 PH in the case of HF3NB, HF2NB and
HF4NB respectively. The other metals precipitated
between PH 5·0 and 6·5 with the above ligands.
In the case of solution (C), fall in PH was observed
which clearly showed the formation of complexes.
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